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Algorithm PathStackCo;) 

01 while -»end(fl) 

02 q m i n = getHinSourcef?) 

03 for qi in subtreelodes(o) // clean stacks 

04 yhile (-emptyfS^) A topR(S ?l ) < nextL(T, mjm )) 

05 pop(S 9t ) 

06 »oveStreamToStack(T 9mtn ,S, mii4 , pointer to 



Function end(g) 

return Vqi € subtreelodesfg) : isLeaffa.) =» eof(T 9i ) 

Function getHinSource(g) 

return qi € subtreelodes(g) such that nextL(T 9i ) 
is minimal 

Procedure moveStreamToStack(T 9t S q , p) 

01 pushCS^nextCT^.p)) 

02 advanceCTg) 
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07 
08 
09 



if <isLeaf<g mi „)> 

showSolutions(S 9min , 1 ) 
P°P<S«mi»> 



nin , pointer 10 
topt^paren^^^))) 



PathStack 



Method and System For Pattern Matching Having holistic Twig Joins 

Nicolas Bruno, et al. 
ATT-106AUS 



c 



START 



J 5/21 




YES 



GET NODE WITH MINIMUM 
ORDERING VALUE Qi TO 
PROCESS 



REMOVE PARTIAL ANSWERS 
FROM STACK THAT CANNOT 
EXTEND TO FULL ANSWERS 



AUGMENT PARTIAL ANSWERS 
WITH Qi 



END 



102 



104 



106 




NO 



PRODUCE SOLUTIONS 



FIG. 4A 



Method And System For Pattern Matching Having Holistic Twig Joins 

Nicolas Bruno, et al. 
ATT-106AUS 

6/21 



Procedure ahowSolutiona(SN, SP) 

II Assume, for simplicity, that the stacks of the query 

// nodes from the root to the current leaf node we 

// are interested in can be accessed as 5[l], . . . , S[n] . 

// Also assume that we have a global array index[l..n] 

// of pointers to the stack elements. 

/ / indexft] represents the position in the »*th stack that 

// we are interested in for the current solution, where 

/ / the bottom of each stack has position 1 . 

// Mark we are interested in position: SP of stack SN. 

01 index[SJV] = SP 

02 if (SN ==1) // we are in the root 

03 // output solutions from the stacks 

04 output (S[n].index[n] l ...,S[l].index[l]) 

05 else // recursive call 

06 for t = 1 to S[SN]. index[SJV].po inter Jto-parent 

07 shouSolutions(5N- l,t) 



Procedure showSolutions 
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Algorithm PathHPHJ(o) - — - 

01 while (^eof(T 9 )A (isRoot^W 

nextL(g) < nextRfparentfa)))) 

02 for ( gi e subtreelodes(o)) // advance descendants 

03 while (nextLfo) < nextL(parent( 9l ))) 

04 advanceCT,-) 

05 PushHark(T 9i ) 

06 if (isLeaf(7>) // solution in the streams' heads 

outputSolutionO 

07 else PathHPMJ(child(g) ) 

08 advance(T,) 

09 for ( 9l € subtreeEodes( 9 )) // backtrack descendants 

10 PopMark(T,,) 



PathMPMJ 
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Algorithm TwigStack(g) 
// Phase 1 

01 while -.end(?) 

02 q ac t - getlext(g) 

03 if C-iisRootCgact)) 

04 cl eanStack< parent (?aet) . nextL(g ac e>) 

05 if (isRoot(a flCl ) V -e.ptyt^e^^^))) 

06 deanStackCgact » next(g oc t)> 

07 moveStreamToStack(T,, oel , S q<te1 , pointer to 

t°p{Sparent( 9ce< ))> 

08 if (isLeaf(o oct >) 

09 showSolutionsVithBlocking<S g<lc( , 1 > 

10 pop(S, acf ) 

11 else advance (T q<lct ) 
II Phase 2 

12 mergeAllPathSolutionsO 

Function getlext(g) 

01 if (isLeaf(g)) return q 

02 for q; in children(g) 

03 m = getlext(gi) 

04 if (m ^ qi) return 

05 n min = minargn; nextL(T ni ) 

06 n max = maxarg ni nextL(T ni ) 

07 while (nextR^) < nextL(T„ ma J) 

08 advance (7^) 

09 if (next^T,) < nextL(T„ mi J) return q 

10 else return n m ; n 

Procedure cleanStack(S, actL) 

01 while (-iempty(S) A (topR(S) < actL)) 

02 pop<5) 



. TwigStack 
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Algorithm TwigStackXB( 9 ) 

01 while -iend(g) 

02 q act = getlext(g) 

(03) if (isPlainValue(T 9ac ,)) 

04 if (-iisRoot(g act )) 

05 cleanStack(parent((jact) , next(g ac t) ) 

06 if (isRoot(o act ) V -e«pty(^ )ar6Ilt( ^ ef j )) 

07 cleanStack<9act » next (fact)) 

08 MoveStreafflToStack(T<j ac< ,S 9acl , pointer to 

t«p(Sparent(* aet ))> 

09 if (i8Leaf(? 0 ci)) 

10 showSolutionsVithBlocking(S, acf , 1 ) 

11 Pop(S, ac< ) 

12 else advance(T 9act ) 

(13) else if (-•isRoot( 9 act)Aempty(Sp ar ent( 7aet ))A 

nextLtTparentC^ct)) > nextR(T, ac< )) 

(14) advance (T gocl ) // Not part of a solution 

(15) else // Might have a child in some solution 

(16) drillDown(T, ac< ) 
// Phase 2 

17 raergeAllPathSolutionsO 

Function getlext(g) 

01 if (isLeaf(gf)) return q 

02 for 9i in children(g) 

03 n; = getlext(g;) 

(04) if (qi £ m V-isPlainValu^Tni)) return m 

05 n min = rainarg ni nextL(T n< ) 

06 rimax - maxarg„ ( . nextL(r ni ) 

07 while (nextR(T,) < nextL(T„ TOa J) 

08 advance(T,) 

09 if (nextL(T,) < nextL(T„ mi J) return q 

10 else return n m in 

Procedure cleanStack(5, actL) 

01 while (-ienpty(S) A (topR(S) < actL)) 

02 pop(S) 



TvigStackXB 
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(a) Execution time (b) Number of elements read 

PathStack versus PathHPMJ using synthetic data sets 
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PathStack versus PathMPMJ for the unfolded DBLP data set 
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(a) Execution time (b) Number of solutions (c) Execution time for a complex query 

PathStack versus TwigStack for a parent-child twig query 
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